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ill (57) Abstract: 

PROBLEM TO BE SOLVED: To provide a switching power unit which is 
arranged so that the standby power source does not stop before the main 
power source at break of AC input without having excessive capacity or a 
naturally needless power factor improving circuit. 

SOLUTION: This switching power unit is provided with a backup circuit 
140 which supplies the DC output obtained by the main rectifying 
smoothing circuit 111 of a main power circuit 110 to the sub converter 
circuit 122 of a standby power circuit 120. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The main rectification smoothing circuit which rectifies and 
graduates an AC-power-supply input, and the main converter circuit 
connected to the above-mentioned main rectification smoothing circuit, 
The main converter transformer by which the switching output by the 
above-mentioned main converter circuit is supplied, The Maine output 
circuit which carries out rectification smooth [ of the output of the 
above-mentioned main converter transformer ], and obtains the Maine 
output, The subrectif ication smoothing circuit which rectifies and 
graduates the above-mentioned AC-power-supply input, and the 
subconverter circuit connected to the above-mentioned subrectif ication 
smoothing circuit, The subconverter transformer by which the switching 
output by the above-mentioned subconverter circuit is supplied, 
Switching power supply equipment characterized by having the standby 
output circuit which carries out rectification smooth [ of the output of 



the above-mentioned subconverter transformer ], and obtains a standby 
output, and the backup circuit which supplies the dc output obtained by 
the above-mentioned main rectification smoothing circuit to the above- 
mentioned subconverter circuit. 

[Claim 2] The above-mentioned backup circuit is switching power supply 
equipment according to claim 1 characterized by consisting of diode 
which connects the above-mentioned main rectification smoothing circuit 
and a subconverter circuit, and resistance. 

[Claim 3] The above-mentioned main rectification smoothing circuit is 
switching power supply equipment according to claim 1 characterized by 
having a power-factor-improvement circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the switching power 

supply equipment which has a standby output. 

[0002] 

[Description of the Prior Art] The switching power supply equipment 
which switches the direct current acquired by rectifying and graduating 
a commercial alternating current by about 100kHz high frequency, and 
changed it into the desired electrical potential difference efficient 
with the transformer conventionally is used widely. 

[0003] Frequency control methods, phase control methods, etc. , such as 
resonance which controls the frequency and phase of the Pulse-Density- 
Modulation (PWM:Pulse Width Modulation) control system which controls 
the duty ratio of a switching pulse according to change of output 
voltage as a control system of the output voltage in the above-mentioned 



switching power supply equipment, and a switching pulse, are adopted. 
[0004] Moreover, generally, with the switching power supply equipment 
built in electrical machinery and apparatus, such as a television 
receiver and a home video system, as it is shown in drawing 2 in order 
to supply the main power supply which a device needs by operating state, 
and the standby power needed in the state of standby for example, it has 
the composition that the Maine power circuit and the standby power 
circuit were put side by side. 

[0005] That is, the conventional switching power supply equipment 200 
shown in drawing 2 is equipped with the standby power circuit 280 for a 
standby output where the Maine power circuit 240 and the above-mentioned 
Maine power circuit 240 for the Maine output connected to the commercial 
alternating current power source AC through the relay switch SW1 became 
independent. 

[0006] The above-mentioned Maine power circuit 240 switches the 
rectification smooth output by the main rectification smoothing circuit 
210 which rectifies and graduates an AC-power-supply input by the main 
converter circuit 220, carries out rectification smooth [ of the output 
of the main converter transformer 225 by which the switching output by 
the above-mentioned main converter circuit 220 is supplied ] in the 
Maine output circuit 230, and obtains the Maine output. 
[0007] Moreover, the rectification smooth output by the subrectif ication 
smoothing circuit 250 which rectifies and graduates the above-mentioned 
AC-power-supply input is switched by the subconverter circuit 260, 
rectification smooth is carried out in the standby output circuit 270 in 
the output of the subconverter transformer 265 by which the switching 
output by the above-mentioned subconverter circuit 260 is supplied, and 
the above-mentioned standby power circuit 280 obtains a standby output. 
[0008] Here, the main rectification smoothing circuit 210 of the above- 
mentioned Maine power circuit 240 is constituted by the rectifier 
circuit 211, the power-factor-improvement circuit (PFC) 212, and the 
smoothing capacitor 213. That is, since the above-mentioned Maine power 
circuit 240 supplies the main power supply which the device carried 
needs by operating state, its output power is large. Then, in order to 
reduce the higher-harmonic current which has a bad influence on a power 
equipment etc. , the power-factor-improvement circuit 212 is established 
in the main rectification smoothing circuit 210. 

[0009] On the other hand, since the device carried needs the above- 
mentioned standby power circuit 280 in the state of standby by operating 
state and standby power is supplied, for example to a remote control 
circuit, it is the output power of extent which does not need a power- 



factor-improvement circuit, and the subrectif ication smoothing circuit 
250 of the above-mentioned standby power circuit 280 is constituted by 
the rectifier circuit 251 and the smoothing capacitor 252. 
[0010] 

[Problem(s) to be Solved by the Invention] With the conventional 
switching power supply equipment 200 of a configuration like **** It 
compares with the amount of charges stored in the smoothing capacitor 
213 of the main rectification smoothing circuit 210 of the Maine power 
circuit 240 equipped with the above-mentioned power-factor-improvement 
circuit 212, so that AC input voltage is low, when AC input is 
intercepted. Since the amount of charges stored in the smoothing 
capacitor 252 of the subrectif ication smoothing circuit 250 of the 
standby power circuit 280 in which a power-factor-improvement circuit is 
not established becomes small, before the output of the Maine power 
circuit 240 stops, the output of the standby power circuit 280 will stop. 
[0011] By the way, in the electronic equipment carrying switching power 
supply equipment, when it does not want standby power to stop ahead of 
the Maine power source, the following measures are taken in the case of 
a system which performs a post process by standby power at the time of 
cutoff of AC input, so that standby power may not stop ahead of the 
Maine power source. 

[0012] Capacity of the smoothing capacitor 252 of the subrectif ication 
smoothing circuit 250 of the above-mentioned standby power circuit 280 
is enlarged so that the holding time of the output of the standby power 
circuit 280 may become more than the holding time of the output of the 
Maine power circuit 240, and an EQC. 

[0013] Or a power-factor-improvement circuit is established also in the 
subrectif ication smoothing circuit 250 of the above-mentioned standby 
power circuit 280, and it is made for the holding time of the output of 
the above-mentioned standby power circuit 280 to become more than the 
holding time of the output of the Maine power circuit 240, and an EQC. 
[0014] However, in the normal operating state to which AC power supply 
is supplied, the smoothing capacitor 252 of the above-mentioned 
subrectif ication smoothing circuit 250 serves as superfluous capacity, 
or, originally it will have an unnecessary power-factor-improvement 
circuit in the subrectif ication smoothing circuit 250 of the above- 
mentioned standby power circuit 280. 

[0015] Therefore, it becomes evil to take such measures, when attaining 
miniaturization of switching power supply equipment, low-cost-izing, and 
high-reliability-ization. 

[0016] Then, the purpose of this invention is to offer the switching 



power supply equipment it was made for standby power not to suspend 
ahead of the Maine power source at the time of cutoff of AC input, 
without having superfluous capacity and a power-factor-improvement 
circuit unnecessary originally in view of the conventional trouble like 

[0017] 

[Means for Solving the Problem] The main rectification smoothing circuit 
where the switching power supply equipment concerning this invention 
rectifies and graduates an AC-power-supply input, The main converter 
circuit connected to the above-mentioned main rectification smoothing 
circuit, and the main converter transformer by which the switching 
output by the above-mentioned main converter circuit is supplied, The 
Maine output circuit which carries out rectification smooth [ of the 
output of the above-mentioned main converter transformer ], and obtains 
the Maine output, The subrectif ication smoothing circuit which rectifies 
and graduates the above-mentioned AC-power-supply input, and the 
subconverter circuit connected to the above-mentioned subrectif ication 
smoothing circuit, The subconverter transformer by which the switching 
output by the above-mentioned subconverter circuit is supplied, It is 
characterized by having the standby output circuit which carries out 
rectification smooth [ of the output of the above-mentioned subconverter 
transformer ], and obtains a standby output, and the backup circuit 
which supplies the dc output obtained by the above-mentioned main 
rectification smoothing circuit to the above-mentioned subconverter 
circuit. 
[0018] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, 
the gestalt of operation of this invention is explained to a detail with 
reference to a drawing. 

[0019] The switching power supply equipment concerning this invention is 
constituted as shown in drawing 1 . The switching power supply equipment 
100 shown in this drawing 1 is equipped with the Maine power circuit 110 
for the Maine output and the standby power circuit 120 for a standby 
output which are alternatively connected to the commercial alternating 
current power source AC through relay switches RY1 and RY2. 
[0020] The above-mentioned Maine power circuit 110 switches the 
rectification smooth output by the main rectification smoothing circuit 
111 which rectifies and graduates the AC-power-supply input supplied 
through relay switches RY1 and RY2 from the commercial-alternating- 
current power source AC by the main converter circuit 112, carries out 
rectification smooth [ of the output of the main converter transformer 



113 by which the switching output by the above-mentioned main converter 
circuit 112 is supplied ] in a Maine output circuit 114, and obtains a 
Maine output. 

[0021] Moreover, the rectification smooth output by the subrectif ication 
smoothing circuit 121 which rectifies and graduates the AC-power-supply 
input supplied through relay switches RY1 and RY2 from the above- 
mentioned commercial-alternating-current power source AC switches by the 
subconverter circuit 122, rectification smooth carries out in a standby 
output circuit 124 in the output of the subconverter transformer 123 by 
which the switching output by the above-mentioned subconverter circuit 
122 is supplied, and the above-mentioned standby power circuit 120 
obtains a standby output. 

[0022] Here, the main rectification smoothing circuit 111 of the above- 
mentioned Maine power circuit 110 is constituted by rectifier-circuit 
111A, power-factor-improvement circuit (PFC) 11 IB, and smoothing 
capacitor 111C. That is, since the above-mentioned Maine power circuit 
110 supplies the main power supply which the device carried needs by 
operating state, its output power is large. Then, in order to reduce the 
higher-harmonic current which has a bad influence on a power equipment 
etc., power-factor-improvement circuit 1 1 IB is prepared in the main 
rectification smoothing circuit 111. 

[0023] On the other hand, since the device carried needs the above- 
mentioned standby power circuit 120 in the state of standby by operating 
state and standby power is supplied, for example to a remote control 
circuit, it is the output power of extent which does not need a power- 
factor-improvement circuit, and the subrectif ication smoothing circuit 
121 of the above-mentioned standby power circuit 120 is constituted by 
rectifier-circuit 121A and smoothing capacitor 121B. 
[0024] Here, with this switching power supply equipment 100, the 
bootstrap circuit 130 which consists of diode 131 connected to 3rd coil 
123c of the subconverter transformer 123 of the above-mentioned standby 
power circuit 120 and a capacitor 132 is connected to the main converter 
circuit 112 of the above-mentioned Maine power circuit 110 through the 
relay switch SW1. 

[0025] And the backup circuit 140 which supplies the dc output obtained 
by the main rectification smoothing circuit 111 of the above-mentioned 
Maine power circuit 110 to the subconverter circuit 122 of the above- 
mentioned standby power circuit 120 is formed. The above-mentioned 
backup circuit 140 consists of backup diode 141 which connects the 
above-mentioned main rectification smoothing circuit 111 and the 
subconverter circuit 122, and return resistance 142. 



[0026] With such switching power supply equipment 100 of a configuration, 
if AC power supply is supplied from the commercial alternating current 
power source AC, the standby power circuit 120 will start actuation by 
rectifying and graduating the AC-power-supply input supplied through the 
above-mentioned relay switches RY1 and RY2 by the subrectif ication 
smoothing circuit 121, and supplying the rectification smooth output to 
the subconverter circuit 122. 

[0027] In the above-mentioned standby power circuit 120, the 
rectification smooth output by the above-mentioned subrectif ication 
smoothing circuit 121 is switched by the above-mentioned subconverter 
circuit 122, and the switching output is supplied to primary coil 123a 
of the subconverter transformer 123. And the set which carries out 
rectification smooth [ of the output obtained by 2 of the above- 
mentioned subconverter transformer 123 at secondary coil 123b ] by the 
standby output circuit 124, and is not illustrated as a standby output 
is supplied. 

[0028] Moreover, the above-mentioned standby power circuit 120 supplies 
the output obtained by 3rd coil 123c of the subconverter transformer 123 
of the above-mentioned standby power circuit 120 to a bootstrap circuit 
130. 

[0029] By taking out the ON instruction of the Maine power source with 
the set side to which the standby output is supplied from the above- 
mentioned standby power circuit 120, relay switches RY1, RY2, and SW1 
will operate, and the Maine power circuit 110 of this switching power 
supply equipment 100 will be in an ON state. 

[0030] That is, the above-mentioned Maine power circuit 110 rectifies 
and graduates the AC-power-supply input supplied through relay switches 
RY1 and RY2 from the commercial alternating current power source AC by 
the main rectification smoothing circuit 111, and the rectification 
smooth output is supplied to the main converter circuit 112. And the 
above-mentioned main converter circuit 112 is started according to the 
starting current supplied through a relay switch SW1 from the above- 
mentioned bootstrap circuit 130, and starts the actuation which switches 
the rectification smooth output of the above-mentioned main 
rectification smoothing circuit 111. 

[0031] The rectification smooth output by the above-mentioned main 
rectification smoothing circuit 111 is switched by the above-mentioned 
main converter circuit 112, and the switching output is supplied to the 
Maine output circuit 114 through the main converter transformer 113. 
[0032] The above-mentioned Maine output circuit 114 is supplied to the 
set which carries out rectification smooth [ of the output of the above- 



mentioned main converter transformer 113 ], and is not illustrated as a 
Maine output. 

[0033] Here, although the AC-power-supply input to the above-mentioned 
standby power circuit 120 will be lost if the above-mentioned Maine 
power circuit 110 is turned on, the rectification smooth output obtained 
by the main rectification smoothing circuit 111 of the above-mentioned 
Maine power circuit 110 is supplied to the subconverter circuit 122 of 
the above-mentioned standby power circuit 120 through the above- 
mentioned backup circuit 140. And the above-mentioned standby power 
circuit 120 switches the rectification smooth output of the above- 
mentioned main rectification smoothing circuit 111 by the above- 
mentioned subconverter circuit 122, and it supplies to the set which 
carries out rectification smooth [ of the output obtained by 2 of the 
above-mentioned subconverter transformer 123 at secondary coil 123b ] by 
the standby output circuit 124, and is not illustrated as a standby 
output. 

[0034] And in this switching power supply equipment 100, in the 
condition that the above-mentioned Maine power circuit 110 is turned on, 
when the AC-power-supply input from the commercial alternating current 
power source AC is intercepted, it resembles receiving backup from 
smoothing capacitor 111C of the main rectification smoothing circuit 111 
of the above-mentioned Maine power circuit 110, and the holding time of 
the output of the above-mentioned standby power circuit 280 becomes more 
more than the holding time of the output of the above-mentioned Maine 
power circuit 240, and an EQC. 

[0035] That is, the above-mentioned standby power circuit 280 will have 
a synthetic capacity of smoothing capacitor 121B of smoothing capacitor 
111C of the main rectification smoothing circuit 111, and the 
subrectif ication smoothing circuit 121, and suspends an output behind 
certainly from the Maine power circuit 240 at the time of cutoff of AC 
input. 
[0036] 

[Effect of the Invention] As explained above, with the switching power 
supply equipment concerning this invention, the output of standby power 
can be behind stopped more certainly than the Maine power source at the 
time of cutoff of AC input, without having superfluous capacity and a 
power-factor-improvement circuit unnecessary originally by having 
supplied the rectification smooth output obtained by the main 
rectification smoothing circuit to the subconverter circuit through the 
backup circuit. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of the 
switching power supply equipment concerning this invention. 
[Drawing 2] It is the circuit diagram showing the configuration of 
conventional switching power supply equipment. 
[Description of Notations] 

100 Switching Power Supply Equipment, 110 Maine Power Circuit, 111 Main 
Rectification Smoothing Circuit, 111A, 121A A rectifier circuit, 1 1 IB 
Power-factor-improvement circuit (PFC), 111C, 121B A smoothing capacitor, 
112 Main converter circuit, 113 A main converter transformer, 114 The 
Maine output circuit, 120 Standby power circuit, 121 A subrectif ication 
smoothing circuit, 122 A subconverter circuit, 123 Subconverter 
transformer, 124 A standby output circuit, 130 A bootstrap circuit, 140 
A backup circuit, 141 Backup diode, 142 Return resistance, RY1, RY2, SW1 
A relay switch, AC Commercial alternating current power source 
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DRAWINGS 




[Drawing 2] 
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(57) Abstract: 

PURPOSE: To prevent a power factor from decreasing by controlling the 
distortion of the waveform of an input current and to reduce the parts 
rating of a step-up chopper circuit and miniaturize a power supply. 
CONSTITUTION: A power supply device is divided into a first load group 
5A fed with power via a step-up chopper circuit 3 and a second load 
group 5B fed with power not through the step-up chopper circuit 3 and 
controls the current 12 of the step-up chopper circuit 3, thus 
approximating the waveform of an input current II in accordance with the 
sum of the load current of the first and second load groups 5A and 5B to 



the waveform of an input voltage. 
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CLAIMS 
[Claim (s)] 

[Claim 1] Said direct current power is inputted from the rectification 
section which inputs alternating current power and outputs direct 
current power from AC power supply, and said rectification section. The 
choke coil which emits the energy which accumulated energy and was 
therefore accumulated off [ said switching transistor ] by ON of a 
switching transistor, And a pressure-up chopper circuit with the 



capacitor which accumulates the energy which said choke coil emitted and 
offers predetermined pressure-up direct current voltage, The converter 
circuit which is connected to said pressure-up chopper circuit, and 
supplies direct current power to the 1st direct-current load, At least 
one converter circuit which is connected to said rectification section 
and supplies power to 2nd at least one load, The current detecting 
element which detects the 3rd input current adding the 1st input current 
of said pressure-up chopper circuit, and the 2nd input current of said 
at least one converter circuit, The power unit characterized by having 
the pressure-up chopper control circuit which makes the wave of said 3rd 
input current approximate to the wave of the rectification electrical 
potential difference of said rectification section by inputting said 3rd 
input current which said current detecting element detected, and 
controlling said pressure-up chopper circuit. 

[Claim 2] Said current detecting element is the power unit of claim 1 of 
a configuration of having the resistance inserted in a common lead wire 
which connects said pressure-up chopper circuit and said at least one 
converter circuit to juxtaposition at said rectification section. 
[Claim 3] Said current detecting element is the power unit of claim 1 of 
a configuration of having the transformer inserted in a common lead wire 
which connects said pressure-up chopper circuit and said at least one 
converter circuit to juxtaposition at said rectification section. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power unit which 
prevented the increment in a high order higher harmonic wave, and 



decline in a power-factor, and attained reduction of components rating 
of a pressure-up chopper circuit, and the miniaturization of a power 
source by controlling the wave of an input current especially about the 
power unit which supplies power for two or more direct-current loads 
from common AC power supply. 
[0002] 

[Description of the Prior Art] Generally in the power unit which changes 
alternating current power into direct current power, it is known by 
inserting a pressure-up chopper circuit between a rectifier circuit and 
the converter for direct-current loads, and sine-wave-izing an input 
current that the power-factor of a power source will be improvable. 
[0003] On the other hand, when supplying power to two or more direct- 
current loads from common AC power supply using the above-mentioned 
pressure-up chopper circuit, connecting two or more converters to 
juxtaposition is performed to one pressure-up chopper circuit. However, 
in such a power unit, the components of a pressure-up chopper circuit 
had to be designed in rating according to the total load of all 
converters, enlargement of a choke coil, large capacity-ization of a 
switching element and diode, etc. were needed, and enlargement and a 
cost rise of a power source were caused. 

[0004] Then, in order to solve such a problem, what is shown in JP, 5- 
176526, A is proposed as a conventional power unit. He is trying for this 
power unit to control the output of a chopper circuit in a period 
including the peak value of the supply voltage of AC power supply. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when only a period 
including the peak value of the supply voltage of AC power supply 
controls the output of a chopper circuit like the conventional power 
unit, an input current is distorted and there is a problem that a power- 
factor declines compared with the case where an output is not controlled. 
[0006] Therefore, the purpose of this invention is offering the power 
unit which can prevent decline in a power-factor and can attain 
reduction of components rating of a pressure-up chopper circuit, and the 
miniaturization of a power source by controlling the wave-like 
distortion of an input current. 
[0007] 

[Means for Solving the Problem] In order that this invention may prevent 
decline in a power-factor and may attain reduction of components rating 
of a pressure-up chopper circuit, and the miniaturization of a power 
source by controlling the wave-like distortion of an input current in 
view of the above-mentioned trouble, Direct current power is inputted 



from the rectification section which inputs alternating current power 
and outputs direct current power from AC power supply, and the 
rectification section. The choke coil which emits the energy which 
accumulated energy and was therefore accumulated off [ a switching 
transistor ] by ON of a switching transistor, And a pressure-up chopper 
circuit with the capacitor which accumulates the energy which the choke 
coil emitted and offers predetermined pressure-up direct current voltage, 
The converter circuit which is connected to a pressure-up chopper 
circuit and supplies direct current power to the 1st direct-current load, 
At least one converter circuit which is connected to the rectification 
section and supplies power to 2nd at least one load, The current 
detecting element which detects the 3rd input current adding the 1st 
input current of a pressure-up chopper circuit, and the 2nd input 
current of at least one converter circuit, The power unit equipped with 
the pressure-up chopper control circuit which makes the wave of the 3rd 
input current approximate to the wave of the rectification electrical 
potential difference of the rectification section is offered by 
inputting the 3rd input current which the current detecting element 
detected, and controlling a pressure-up chopper circuit. 
[0008] The above-mentioned current detecting element has the resistance 
inserted in a common lead wire which connects a pressure-up chopper 
circuit and at least one converter circuit to juxtaposition at the 
rectification section, or a desirable configuration with a transformer. 
[0009] 

[Function] According to the power unit of this invention, the 
rectification section and the current detecting element prepared between 
pressure-up chopper circuits detect the input current of a power unit. A 
pressure-up CH0PA control circuit incorporates a detection current, and 
controls a pressure-up chopper circuit, and the wave of the sum of the 
current of a pressure-up chopper circuit and the current of the circuit 
which supplies a power source to the load irrelevant to a pressure-up 
chopper circuit, i. e. , the wave of a detection current, is made to 
approximate to a rectification voltage waveform. Decline in a power- 
factor is prevented by this. Moreover, since only the 1st direct-current 
load is connected to the pressure-up chopper circuit, components rating 
of a pressure-up chopper circuit can be reduced. 
[0010] 

[Example] Hereafter, it explains to a detail, referring to an 
accompanying drawing about the power unit of this invention. 
[0011] The circuitry of the power unit of one example of this invention 
is shown in drawing 1 . The alternating voltage Vin inputted from AC 



power supply 1 is rectified, it changes into direct current voltage, and 
this power unit is the input current II of a direct current. The 
rectifier circuit 2 to supply, The 1st and 2nd converters 4A and 4B 
which change the inputted direct current voltage into predetermined 
direct current voltage, and are outputted to the direct-current loads 5A 
and 5B, respectively, While carrying out the pressure up of the direct 
current voltage which is inserted between a rectifier circuit 2 and 1st 
converter 4A, and is outputted from a rectifier circuit 2 Direct current 
12 It is an input current II by performing wave control. It is inserted 
between the pressure-up chopper circuit 3 which controls a wave, and a 
rectifier circuit 2 and the pressure-up chopper circuit 3, and is an 
input current II. It has the resistance 14 for detection for detecting, 
and is constituted. 

[0012] The transistor 8 by which, as for the pressure-up chopper circuit 
3, switching operation is controlled by the pressure-up chopper control 
circuit 15, The choke coil 9 which emits the energy which accumulated 
energy when a transistor 8 was ON, and was accumulated at the time of 
OFF, The capacitor 10 which offers a pressure-up electrical potential 
difference by charging with the energy emitted from the choke coil 9, It 
consists of diode 11 which prevents the back flow of the discharge 
current of a capacitor 10, and resistance 12 and 13 which provides the 
pressure-up chopper control circuit 15 with the electrical potential 
difference of a capacitor 10 as an electrical-potential-difference value 
pressured partially by the predetermined ratio. 

[0013] The pressure-up chopper control circuit 15 fixes the electrical- 
potential-difference value acquired from resistance 12 and 13. And input 
current II which flows the resistance 14 for detection The switching 
operation of a transistor 8 is controlled to become a reference waveform 
[ **** / a rectification voltage waveform / that it is in phase and ] 
and a wave [ **** ]. For example, resistance 12 and the partial pressure 
value VR inputted from between 13 Reference voltage is compared. The 
node Jl which carries out the multiplication of the value which 
pressured partially the output voltage Vin of a rectifier circuit 2 to 
the error, and is later mentioned with the value, J3 Compare the input 
current II which flows to the resistance 14 for detection obtained based 
on potential, and an error signal is generated. It is constituted so 
that the driving pulse of a duty ratio according to the level of an 
error signal may be generated and ON of a transistor 8 and OFF may be 
controlled by the comparison of the error signal and the saw-tooth wave 
signal of a predetermined frequency (switching frequency of a transistor 
8). 



[0014] The transistor 16 by which, as for 1st converter 4A, switching 
operation is controlled by the converter control circuit 23, The 
transformer 17 which transforms into a predetermined electrical 
potential difference the electrical potential difference impressed to a 
primary winding by the capacitor 10 of the pressure-up chopper circuit 3, 
It consists of resistance 21 and 22 which provides the converter control 
circuit 23 with the secondary rectification smoothing circuit which 
consists of Diodes 18A and 18B, a coil 19, and a capacitor 20, and the 
electrical potential difference of a capacitor 20 as an electrical- 
potential-difference value pressured partially by the predetermined 
ratio. 

[0015] 2nd converter 4B has the same circuitry as 1st converter 4A. 
Moreover, the voltage stabilizer which supplies direct current voltage 
to 2nd converter 4B The capacitor 6 which a direct current 13 is 
supplied and maintains an almost fixed voltage level with a big time 
constant, It has the diode 7 which prevents the back flow of the 
discharge current of a capacitor 6, and a positive terminal is the node 
Jl between a rectifier circuit 2 and the pressure-up chopper circuit 3. 
A negative terminal is the node J2 by the side of the load of the 
resistance 14 for detection, and a transistor 8 again. It has the 
configuration connected, respectively. 

[0016] Hereafter, actuation of the power unit of this invention is 
explained, referring to the timing chart of drawing 2 . 
[0017] First, when the AC-power-supply electrical potential difference 
Vin is outputted from AC power supply 1, a rectifier circuit 2 rectifies 
alternating voltage Vin primarily, and it changes into direct current 
voltage, and is (a) of drawing 2 . Input current II according to the 
shown direct-current loads 5A and 5B It is supplied. 
[0018] The pressure-up chopper control circuit 15 is the partial 
pressure value VR of the capacitor 10 detected from between resistance 
12 and 13. Node J3 by the side of the output voltage Vin of a rectifier 
circuit 2, and the power source of the resistance 14 for detection Input 
current II which inputs an electrical potential difference and flows to 
the resistance 14 for detection A transistor 8 is driven with the duty 
ratio to which it responded, and are recording and emission of energy 
are made to perform to a choke coil 9, and it carries out smooth to it 
by the capacitor 10. 

[0019] On the other hand, when the electrical potential difference of a 
rectifier circuit 2 becomes near peak value and becomes higher than the 
maintenance electrical potential difference of a capacitor 6, it is a 
current 13. It flows, and discharge of a capacitor 6 is compensated, and 



it charges, and maintains on an almost fixed electrical potential 
difference. 

[0020] By the 1st and 2nd converters 4A and 4B, the converter control 
circuit 23 detects the electrical potential difference of a capacitor 20, 
and turns on and turns off a transistor 16, it changes into the 
predetermined electrical potential difference for which the direct- 
current loads 5A and 5B need the electrical potential difference of 
capacitors 10 and 6, respectively, and the direct-current loads 5A and 
5B are supplied. 

[0021] At this time, the pressure-up chopper control circuits 15 are the 
currents 12 and 13 which flowed the resistance 14 for detection. Input 
current II which is the sum It detects, and the switching operation of a 
transistor 8 is controlled so that that wave turns into an input voltage 
wave and a wave [ **** ]. Consequently, current 12 which flows to the 
pressure-up chopper circuit 3 (b) of drawing 2 It will be controlled by 
the wave as shown. 

[0022] Current 13 which flows diode 7 as mentioned above (c) of drawing 
2 It becomes the current wave form where flow and the peak current value 
which flows for every half cycle are high, only near the peak value of 
the electrical potential difference of AC power supply 1 for the big 
time constant of a capacitor 6 so that it may be shown. This is an input 
current II, although many high order harmonic content is included to 
fundamental frequency. Since it is controlled by the sine wave, it is a 
current 13. High order harmonic content is a current 12. It is denied. 
It is a current 12 so that drawing 2 may show. A wave and current 13 A 
wave-like synthetic wave is a current II. It becomes a wave and is the 
input current II of the whole power source. A wave is controlled as a 
substantially sinusoidal waveform and does not contain high order 
harmonic content. Consequently, the power supplied serves as a rate of 
high tensile. Moreover, current 12 Since a wave turns into a concave and 
can hold down peak value to sinusoidal current, the current rating of 
the transistor 8 of the pressure-up chopper circuit 3, a choke coil 9, 
and diode 11 can be reduced, the saturation of a choke coil 9 cannot 
take place easily, either, and the miniaturization of it is attained. 
[0023] The circuitry of the power unit of the 2nd example of this 
invention is shown in drawing 3 . In the power unit of the 1st example, 
this power unit permutes the resistance 14 for detection by the current 
transformer 24, and has the configuration which inserted the power- 
factor-improvement inductor 43 between a capacitor 6 and diode 7. 
[0024] In the case of the 1st example, it is a current II. Since it 
becomes a substantially sinusoidal waveform, it is a current 12. Peak 



value is a current II. It becomes lower than peak value. Therefore, the 
current which can be taken out naturally is a current 13 from the time 
of being the 1st example since the power-factor-improvement inductor 23 
is formed in this example although restricted. Breadth and a peak 
current value are held down for a conduction angle. For this reason, 
even if it takes out more currents, the input current wave form of the 
whole power source becomes possible [ controlling as a substantially 
sinusoidal waveform ]. 

[0025] The circuitry of the power unit of the 3rd example of this 
invention is shown in drawing 4 . This power unit has the configuration 
which permuted the capacitor 6 for smooth by the partial smoothing 
circuit 27 which consists of Capacitors 25A and 25B and Diodes 26A, 26B, 
and 26C in the power unit of the 1st example. 

[0026] It compares with the case where only a capacitor is used like the 
1st example in this example since the partial smoothing circuit 27 is 
used, and is a current 13. A wave is (c) of drawing 5 . It becomes the 
current wave form where a conduction angle as shown is big. This current 
13 Although not a sine wave but high order harmonic content is included, 
it is an input current II by the pressure-up chopper control circuit 15. 
Current 12 which flows to the pressure-up chopper circuit 3 so that a 
sine wave may be resembled (b) of drawing 5 It controls to a wave 
[ like ]. For this reason, input current II of the whole power source A 
sine wave as shows a wave to (a) of drawing 5 can be made to resemble, 
and it can avoid including high order harmonic content, consequently, 
current 13 when the same effectiveness as the 1st and 2nd examples can 
be acquired ****** — even if it takes out many currents, it becomes 
possible to control the input current wave form of the whole power 
source to a substantially sinusoidal waveform, and the output of 2nd 
converter 4B can be enlarged. 

[0027] The circuitry of the power unit of the 4th example of this 
invention is shown in drawing 6 . By Diodes 28A and 28B and a capacitor 
29 constituting the capacitor 6 for smooth, and constituting the primary 
winding of a transformer 30 in the power unit of the 1st example, by the 
1st to 3rd primary winding 30A-30C, it is considering as the partial 
smoothing circuit 31, and this power unit is the partial smoothing 
circuit 31 and a node Jl. It has the configuration which connected two 
diodes 7A and 7B to juxtaposition in between. It also sets to this 
circuitry and is current II -13. Relation becomes like drawing 7 and can 
acquire the same effectiveness as the 3rd example. 
[0028] The circuitry of the power unit of the 5th example of this 
invention is shown in drawing 8 . In the power unit of the 1st example, 



this power unit constitutes the pressure-lowering chopper circuit 34 
which consists of a transistor 35, diode 36, a coil 19, and a capacitor 
20 as the 2nd converter 4B, inserts the filter circuit 44 which consists 
of a coil 32 and a capacitor 33 between diode 7 and the pressure- 
lowering chopper circuit 34, and is constituted. 

[0029] When input voltage Vin becomes higher than the output voltage 
Vout of 2nd converter 4B in the above configuration ((a) of drawing 9 R> 
9), it is a current 13. It flows ((d) of drawing 9 ). The pressure-up 
chopper control circuit 15 is the input current II which flows to the 
resistance 14 for detection. In order to make it a sine wave ((b) of 
drawing 9 ), it is the current 12 of the pressure-up chopper circuit 3. 
It controls ((c) of drawing 9 ). 

[0030] The circuitry of the power unit of the 6th example of this 
invention is shown in drawing 10 . This power unit permutes diode 7 by 
the thyristor 37 in the 1st example, and connects the phase control load 
39 to that output, and a thyristor 37 is controlled by the phase control 
circuit 38, and controls the power supplied to the phase control load 39. 
[0031] It can apply to an application which supplies power to an 
exposure lamp in a copying machine etc. , and such a power unit is (c) of 
drawing 11 to the phase control load 39. Current 13 as shown It supplies. 
Although this current also contains high order harmonic content, it is 
the current 12 of the pressure-up chopper circuit 3. It is (b) of 
drawing 11 about a wave. By controlling to a wave [ like ], it is the 
input current II of the whole power source. It becomes possible to 
control a wave to a substantially sinusoidal waveform, and high order 
harmonic content can be reduced. 

[0032] The circuitry of the power unit of the 7th example of this 
invention is shown in drawing 12 . It sets in the 1st to 5th example, 
and this power unit is a current 12. It is what permuted the diode which 
prevents a back flow by the thyristor 37, and ON of the output of 2nd 
converter 4B and OFF can be controlled by control of the switch control 
section 41. When this is applied to a copying machine etc. , direct- 
current load 5of 1st converter 4A A is assigned to the main board which 
needs power during standby, and control panels. Direct-current load 5of 
2nd converter 4B B a thyristor 37 by setting a thyristor 37 to ON during 
OFF and running during allocation and standby on the motor for a drive 
and the lamp for exposure which need power during running Consumption of 
the useless power under standby can be reduced, and, moreover, the 
number of components cannot be increased as much as possible, but it can 
realize by replacement of components. Moreover, if it is this power unit, 
irrespective of under standby and running, the input current of the 



whole power source serves as a substantially sinusoidal waveform, and 
can reduce high order harmonic content. In addition, 40 is current 
detectors, such as resistance for detection mentioned above, or a 
current transformer. 

[0033] The circuitry of the power unit of the 8th example of this 
invention is shown in drawing 13 . This power unit to the pressure-up 
chopper circuit 3 The 1st converter 41, the 3rd converter 43, . . . , the 
2nd — 1st converter group 42A which consists of converter 42n-l of n-1 
— juxtaposition — connecting — node Jl between a rectifier circuit 2 
and the pressure-up chopper circuit 3 Node J2 between the current 
detector 40 and the pressure-up chopper circuit 3, respectively Diode 72, 
74 and . . . through 72n, the 2nd converter 42, the 4th converter 44, . . . , 
2nd converter group 42B that consists of N [ 2nd ] converter 42n are 
connected to juxtaposition, and it is constituted. Thus, the power unit 
of this invention is applicable about connection of at least two or more 
converters. 
[0034] 

[Effect of the Invention] The 1st load group which supplies the direct 
current power from common DC power supply through a pressure-up chopper 
circuit according to the power unit of this invention as explained above, 
Decline in a power-factor is prevented., since it was made to make the 
wave of the input current according to the sum of the load current of 
the 1st and 2nd load groups approximate to the wave of input voltage by 
dividing into the 2nd load group supplied without minding a pressure-up 
chopper circuit, and controlling the current of a pressure-up chopper 
circuit Reduction of components rating of a pressure-up chopper circuit 
and the miniaturization of a power source can be attained. 

[Translation done. ] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing one example of this invention. 

[Drawing 2] The timing chart concerning one example. 

[Drawing 3] The circuit diagram showing the 2nd example of this 

invention. 

[Drawing 4] The circuit diagram showing the 3rd example of this 
invention. 

[Drawing 5] The timing chart concerning the 3rd example. 
[Drawing 6] The circuit diagram showing the 4th example of this 
invention. 

[Drawing 7] The timing chart concerning the 4th example. 
[Drawing 8] The circuit diagram showing the 5th example of this 
invention. 

[Drawing 9] The timing chart concerning the 5th example. 
[Drawing 10] The circuit diagram showing the 6th example of this 
invention. 

[Drawing 11] The timing chart concerning the 6th example. 
[Drawing 12] The circuit diagram showing the 7th example of this 
invention. 

[Drawing 13] The circuit diagram showing the 8th example of this 
invention. 

[Description of Notations] 

1 AC Power Supply 

2 Rectifier Circuit 

3 Pressure-Up Chopper Circuit 
4A The 1st converter 

4B The 2nd converter 

5A, 5B Direct-current load 

6 Capacitor 

7 Diode 

7A, 7B Diode 

8 Transistor 

9 Choke Coil 

10 Capacitor 

11 Diode 

12 13 Resistance 

14 Resistance for Detection 

15 Pressure-Up Chopper Control Circuit 

16 Transistor 

17 Transformer 



18A, 18B Diode 

19 Coil 

20 Capacitor 

21 22 Resistance 

23 Converter Control Circuit 

24 Current Transformer 
25A, 25B Capacitor 
26A, 26B, 26C Diode 

27 Partial Smoothing Circuit 
28A, 28B Diode 
29 Capacitor 

30A, 30B, 30C Primary winding 

31 Partial Smoothing Circuit 

32 Coil 

33 Capacitor 

34 Pressure-Lowering Chopper Circuit 

35 Transistor 

36 Diode 

37 Thyristor 

38 Phase Control Circuit 

39 Phase Control Load 

40 Current Detector 

41 Switch Control Section 
42A The 1st converter group 
42B The 2nd converter group 

43 Power-Factor-Improvement Inductor 

44 Filter Circuit 

[Translation done. ] 
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(54) POWER SUPPLY TO BE MOUNTED ON ELECTRONIC MACHINE 

(57)Abstract: 

PURPOSE: To simplify the constitution and to reduce 
the weight by feeding a full-wave rectified output from a 
main power supply section to main and sub-circuit sides 
when a power switch is turned ON whereas connecting 
the half-wave rectifying circuit at a sub-power supply 
section to the sub-circuit side when the power switch is 
turned OFF. 

CONSTITUTION: When a signal for turning a relay 
contact 14b ON is applied on the relay coil 14a of a 
power switch 14, AC power supply side is connected 
with a full-wave rectifying circuit 8 which thereby full- 
wave rectifies in AC power supply. The full-wave rectified 
output is then smoothed through a smoothing capacitor 
10 and fed to a main power supply section 2 and a sub- 
power supply section 4. When a signal for turning the relay contact 14b OFF is fed from a 
microcomputer, full-wave rectified output is not fed to the stabilizing DC power supply section 
12 in the main power supply section 2 and the AC power supply is half-wave rectified through 
the half-wave rectifying circuit 22 in the sub-power supply section 4. 
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(57) Abstract : 

PURPOSE: To reduce various troubles on a power system due to higher 
harmonic current flowing through a machine combining a phase control 
circuit and a DC stabilized power supply circuit. 

CONSTITUTION: A phase control angle signal is fed from a phase control 
circuit 3 in a phase control circuit 2 to a DC stabilized power supply 
circuit 5 which interrupts operation when a current is fed from the 
phase control circuit 2 to an AC load 4. Consequently, when current is 
not fed to the AC load 4, a sine wave input current corresponding to 
input voltage waveform flows into the DC stabilized power supply circuit 
5. Even when current is fed to the AC load 4, combined current from the 
DC stabilized power supply circuit 5 and the phase control circuit 2 has 
a substantially sinusoidal waveform. 
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CLAIMS 
[Claim (s)] 

[Claim 1] The phase control circuit which controls the phase angle of AC 
power supply by the phase angle control signal which a phase control 
control circuit outputs, and adjusts the electric supply power to an 
alternating current load, It is the harmonic restraint circuit of the 
device which installed the direct-current stabilization power circuit 
which constitutes the DC power supply which rectify the alternating 
current from said AC power supply, and are supplied to a direct-current 
load. The harmonic restraint circuit of the device which installed the 
phase control circuit characterized by having the configuration which 
controls the current supply source from said AC power supply to said 
direct-current regulated power supply in the main period when said phase 
control circuit supplies a current to said alternating current load, and 
the direct-current stabilization power circuit. 

[Translation done. ] 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the harmonic 
restraint circuit of the device which installed the phase control 
circuit and the direct-current stabilization power circuit. 
[0002] 

[Description of the Prior Art] The various electronic equipment which 
put side by side the phase control circuit which carries out phase 
control of the alternating current load, and the rectifier circuit for 
the electric supply to a direct-current load as a power control circuit 
which considered AC power supply as the input is known. As for power 
control of an alternating current load, the simplicity of a 
configuration to a phase control method is adopted widely, and a 
rectifier circuit has many which consist of direct-current regulated 
power supplies. 

[0003] In order to use ON / off components, such as a bidirectional 
thyristor, for the phase control used for alternating-current-power 
control as a controlling element, it brings many higher harmonics to the 
input power network. Moreover, a direct-current regulated power supply 
has a common thing with the direct-current regulated power supply which 
consists of capacitor input mold rectifier circuits, this kind of 
capacitor input mold rectifier circuit also generates many higher 
harmonics, and this has become the cause which does a failure to 
alternating current electric power system. 

[0004] The device which puts side by side the direct-current regulated 
power supply for supplying electric power to the component used as the 
phase control circuit for such an alternating current load and direct- 
current loads, such as a microcomputer, or a circuit has attained to 
various industrial devices from electric appliances for home use, for 
example, an electronic jar rice cooker, a copying machine, etc. are the 
type. In the copying machine which is the type of a device which has 
this kind of both alternating current loads and direct-current loads, 
the direct-current stabilization power circuit for DC-power-supply 
supplies, such as a halogen lamp for exposure, a phase control circuit 
which controls the electric power supply to the heat fixing assembly 
which carries out a zero crossing point LGT with temperature, and a 
microcomputer used as a direct-current load, is put side by side as that 
alternating current load. 

[0005] Although a higher-harmonic-wave current is hardly generated since 
the heat fixing assembly which is a resistance load is what carries out 



a zero crossing point LGT with temperature, the direct-current regulated 
power supply with the halogen lamp and capacitor input mold rectifier 
circuit by which phase control is carried out generates many higher 
harmonic waves, and does a failure to electric power system by the 
surroundings lump by the alternating current input side. As a failure to 
this electric power system, overcurrent generating, inductive 
interference, and electrical-potential-difference waveform distortion 
are main, and malfunction of the phase control by increase of the 
current actual value by ** higher harmonic, increase of the iron loss by 
increase of ** eddy current, device heating, vibration, generating of an 
extraordinary noise, malfunction of the electronic circuitry by ** 
electromagnetic induction, noise generating, and phase gap of period 
circuit etc. specifically has the fall of electrical-potential- 
difference peak value etc. 

[0006] There is a possibility that the fall of the life by heating of a 
component part, malfunction of Loading IC, etc. may occur in a copying 
machine especially. As a means to control such a higher-harmonic failure, 
from the former What forms an input power-factor-improvement pressure-up 
converter in a capacitor input mold rectifier circuit (corporation Japan 
Management Association, '91 switching-power-supply system symposium, 
SESSION 5, higher-harmonic cure February 28, 1991), When the harmonic 
content of a network is detected and harmonic content decreases below to 
a predetermined value, what suspends higher-harmonic inhibitory control, 
changes to reactive power compensation, and performs efficient control 
of a Pulse-Density-Modulation form automatic inverter (JP, 60-168224, A) 
is known. 
[0007] 

[Problem (s) to be Solved by the Invention] The above-mentioned Prior art 
cannot solve the technical problem that the higher harmonic wave 
generated in the limited environment in electronic equipment simple 
substance level is controlled, although there is the reduction 
effectiveness of the higher-harmonic-wave failure as the whole electric 
power system. That is, although the halogen lamp and direct-current 
stabilization power circuit for exposure generate many higher harmonics 
in a copying machine, it has the problem that turn on the halogen lamp 
for exposure only at the time of manuscript exposure (that is, a copying 
machine is working), and a big higher harmonic has a surroundings lump 
to an input side from the phase control circuit which functions at the 
time of this lighting, and has a bad influence on electric power system, 
for example. 

[0008] the wave form chart drawing 12 explains the wave of the halogen 



lamp for exposure, the input currents of a direct-current stabilization 
power circuit, and those synthetic currents to be — it is — a — the 
current of the halogen lamp for exposure, and b — the current of a 
direct-current stabilization power circuit, and c — the synthetic 
current of the current a of the halogen lamp for exposure, and the 
current b of a direct-current stabilization power circuit — a wave is 
shown, respectively. As shown in this drawing, the above-mentioned 
synthetic current wave form becomes a thing including very many higher 
harmonics, and causes [ which this described above ] various kinds of 
bad influences. 

[0009] In addition, although abolishing generating of such a higher 
harmonic by forming the above-mentioned input power-factor-improvement 
pressure-up converter in the capacitor input mold rectifier circuit of a 
direct-current regulated-power-supply circuit, and controlling the 
higher harmonic of a direct-current regulated-power-supply circuit, and 
adopting methods other than phase control as power control of the 
halogen lamp for exposure is also considered, as described above, from 
the simplicity and the cost side of a configuration, it is not desirable. 
[0010] Therefore, it is in the purpose of this invention offering the 
harmonic restraint circuit of the device which installed the phase 
control circuit which canceled the trouble of the above-mentioned 
conventional technique and reduced the various failures to the electric 
power system by the higher-harmonic current with the very easy 
configuration, and the direct-current stabilization power circuit. 
[0011] 

[Means for Solving the Problem] The phase control circuit which this 
invention controls the phase angle of AC power supply by the phase angle 
control signal which a phase control control circuit outputs, and 
adjusts the electric supply power to an alternating current load in 
order to attain the above-mentioned purpose, In the harmonic restraint 
circuit of the device which installed the direct-current stabilization 
power circuit which generates the DC power supply which rectify the 
alternating current from said AC power supply, and are supplied to a 
direct-current load The main period when said phase control circuit 
supplies the current to said alternating current load The main period 
when said phase control circuit supplies the current to said alternating 
current load as it does not lap with the main current days of supply to 
said direct-current stabilization power circuit of said AC power supply 
at, The concrete means for making it the main current days of supply to 
said direct-current stabilization power circuit of said AC power supply 
not lap ** The phase control circuit 2 which controls the phase angle of 



AC power supply by the phase angle control signal which the phase 
control control circuit 3 outputs, and adjusts the electric supply power 
to an alternating current load as shown in drawing 1 , The direct- 
current stabilization power circuit 5 which generates the DC power 
supply which have the chopper control circuit 6 which controls a 
pressure-up chopper circuit and sine-wave-izes an input current wave 
form corresponding to an alternating current input voltage wave, rectify 
the alternating current from said AC power supply, and are supplied to a 
direct-current load is installed. The harmonic restraint control signal 
way 8 supplied to the chopper control circuit 6 of said direct-current 
regulated-power-supply circuit 5 by making the phase angle control 
signal of the phase control control circuit 3 of said phase control 
circuit 2 into a harmonic restraint control signal is formed. When the 
current is supplied to said alternating current load from said phase 
control circuit, it consists of a configuration of having made it stop 
actuation of a pressure-up chopper circuit by said chopper control 
circuit 6. 

[0012] Moreover, phase control circuit 2a which controls the phase angle 
of AC power supply by the phase angle control signal which phase control 
control circuit 3a outputs, and adjusts the electric supply power to an 
alternating current load as shown in ** drawing 6 , Capacitor input mold 
direct-current stabilization power circuit 5a which generates the DC 
power supply which rectify the alternating current from said AC power 
supply, and are supplied to a direct-current load is installed. It 
consists of a configuration controlled by phase control control circuit 
3a so that it may consist of said phase control circuit between the 
phase angles by which a current does not flow into a capacitor input 
mold direct-current stabilization power circuit the period which 
supplies a current to said alternating current load and which sandwich a 
zero crossing point. 
[0013] 

[Function] While the current which the period when a current flows 
ceases to lap with a phase control circuit and a direct-current 
stabilization power circuit, therefore flows into each circuit by the 
above-mentioned configuration contains harmonic content so much, the 
wave of the synthetic current, i. e. , the wave of the current which flows 
into a device, becomes a thing near a sine wave. 

[0014] When the means of the above-mentioned ** is adopted, while the 
current is flowing for the alternating current load 4 with which power 
is supplied from the phase control circuit 2 with the higher-harmonic 
inhibitory-control signal (phase angle control signal) impressed through 



the higher-harmonic inhibitory-control signalling channel 8, actuation 
of a pressure-up chopper circuit stops by the chopper control circuit 6 
in the direct-current regulated-power-supply circuit 5. If actuation of 
this pressure-up chopper circuit is stopped, it will be stopped by the 
input current to the direct-current regulated-power-supply circuit 5 
according to it being quite higher than root2 twice of alternating 
voltage which the primary direct current voltage in the direct-current 
regulated-power-supply circuit 5 (direct current voltage after a 
pressure-up chopper circuit) inputs. 

[0015] When the current is not supplied to the above-mentioned 
alternating current load 4 (at the time of the continuous action of a 
pressure-up chopper circuit), as for the input current of the direct- 
current regulated-power-supply circuit 5, the sine wave corresponding to 
an input voltage wave will flow. Moreover, when the current is supplied 
to the alternating current load 4, in the period (period from a zero 
cross to a phase control conduction angle) when a current is not 
supplied to this alternating current load 4, the current corresponding 
to an input voltage wave will flow. Therefore, the synthetic current of 
the input current of this direct-current stabilization power circuit 5 
and the input current of the phase control circuit 2 becomes a thing 
near a sine wave. 

[0016] Moreover, when the means of the above-mentioned ** is adopted, 
the period when a current flows into direct-current regulated-power- 
supply circuit 5a is limited to the time when the peak value of AC power 
supply exceeded the charge electrical potential difference of a 
capacitor. Therefore, if this period is avoided by phase control control 
circuit 3a and power is supplied to an alternating current load, the 
synthetic current of the input current of direct-current stabilization 
power circuit 5a and the input current of phase control circuit 2a will 
become a thing near a sine wave. 
[0017] 

[Example] Hereafter, with reference to a drawing, it explains to a 
detail about the example of this invention. Drawing 1 is a block diagram 
explaining the 1st example of the harmonic restraint circuit of the 
device which installed the phase control circuit and direct-current 
regulated-power-supply circuit by this invention, 1 omits AC power 
supply and the circuit where a direct-current load and 8 are [ a phase 
control control circuit and 4 / for an alternating current load and 5 / 
a direct-current regulated-power-supply circuit and 6 ] higher-harmonic 
inhibitory-control signalling channels as for a chopper control circuit 
and 7, and a phase control circuit and 3 are seldom related to a 



harmonic generation is omitted for 2. 

[0018] In this drawing, the phase control circuit 2 supplies necessary 
power to the alternating current load 4 by carrying out phase control of 
the alternating current from AC power supply 1. This phase control 
controls the power supplied to the alternating current load 4 by 
controlling the conduction angle of an ac input by the phase angle 
control signal from the phase control control circuit 3 formed in the 
phase control circuit 2. 

[0019] On the other hand, by rectifying the AC power supply from AC 
power supply 1 primarily, carrying out a pressure up in the pressure-up 
chopper circuit which consists of a reactor, a transistor, a rectifier, 
and a capacitor, and supplying a converter circuit, the direct-current 
regulated-power-supply circuit 5 generates the dc output of a 
predetermined electrical potential difference, and supplies this to the 
direct-current load 7. This direct-current regulated-power-supply 
circuit 5 has the chopper control circuit 6 which controls a pressure-up 
chopper circuit, and inputs the phase angle control signal of the phase 
control circuit 2 into this chopper control circuit 6 through the 
higher-harmonic inhibitory-control signalling channel 8 from the above- 
mentioned phase control control circuit 3. 

[0020] The phase angle control signal impressed through the higher- 
harmonic inhibitory-control signalling channel 8 supplies the signal 
which makes the chopper control circuit 6 in the direct-current 
regulated-power-supply circuit 5 suspend actuation of a pressure-up 
chopper circuit, while the current is flowing for the alternating 
current load 4 with which power is supplied from the phase control 
circuit 2. If actuation of a pressure-up chopper circuit is stopped, it 
will be stopped by the input current to the direct-current stabilization 
power circuit 5 according to the primary direct current voltage in the 
direct-current stabilization power circuit 5 being quite higher than 
root2 twice of alternating voltage to input. 

[0021] Therefore, when the current is not supplied to the above- 
mentioned alternating current load 4 (at the time of the continuous 
action of a pressure-up chopper circuit), as for the input current of 
the direct-current regulated-power-supply circuit 5, the sine wave 
corresponding to an input voltage wave will flow. Moreover, when the 
current is supplied to the alternating current load 4, in the period 
(period from a zero cross to a phase control conduction angle) when a 
current is not supplied to this alternating current load 4, the current 
corresponding to an input voltage wave will flow. 

[0022] The synthetic current of the input current of the direct-current 



stabilization power circuit 5 and the input current of the phase control 
circuit 2 becomes a thing near a sine wave by this, and the effect which 
the higher harmonic by actuation of the phase control circuit 2 has on 
an AC-power-supply side can be reduced. Drawing 2 is an outline circuit 
diagram explaining one example which applied the harmonic restraint 
circuit of the device which installed the 1st phase control circuit and 
direct-current stabilization power circuit by the example of this 
invention to the copying machine. 10 the phase control circuit for 
halogen lamps, and 30 for AC power supply and 20 A phase control control 
circuit, For a direct-current regulated-power-supply circuit and 60, as 
for direct-current loads, such as a microcomputer and a DC motor, and 80, 
a chopper control circuit and 70 are [ the halogen lamp for exposure in 
40, and 50 / a phase angle control signal way and 90 ] converter control 
circuits. 

[0023] In addition, after omitting without illustrating in order to make 
intelligible the circuit which is seldom related to generating of a 
higher harmonic, for example, the circuit which supplies power to a heat 
fixing assembly, it explains. Moreover, the wave form chart showing the 
current which flows to the current to which drawing 3 flows to a halogen 
lamp, its phase angle signal for control, and a direct-current 
stabilization power circuit, the wave form chart in which drawing 4 
shows the input current under halogen lamp lighting, and drawing 5 are 
the wave form charts showing the input current under halogen lamp 
putting out lights. 

[0024] Hereafter, actuation of drawing 2 is explained with reference to 
the wave form chart of drawing 3 , drawing 4 , and drawing 5 . In 
drawing 2 , the phase control circuit 20 for halogen lamps has a 
bidirectional thyristor 21 as a switching element, and supplies 
alternating current power to a halogen lamp 40 by controlling the phase 
angle (conduction angle) of alternating current under control of the 
alternating current from AC power supply 10 of the phase control control 
circuit 30. 

[0025] As for the inside 110 of drawing, the wave of the AC power supply 
to input, the wave (refer to a of drawing 3 and drawing 4 ) of the 
current to which 120 flows in the phase control circuit 20 for halogen 
lamps, and 150 show the wave (refer to c of drawing 3 and drawing 4 ) of 
the current which flows to the direct-current stabilization power 
circuit 50. As shown in drawing 3 , the phase angle signal of being only 
a period corresponding to a predetermined include angle, and a current 
flowing into a direct-current stabilization power circuit with the phase 
angle signal b by which the current a which flows to a halogen lamp 40 



is given from the phase control control circuit 30, is only a period 
used as zero. Therefore, the input AC-power-supply current 110 which is 
a synthetic current of the halogen lamp current a and the direct-current 
regulated-power-supply current b becomes close to a sine wave, as shown 
in drawing 4 . 

[0026] On the other hand, the direct-current regulated-power-supply 
circuit 50 rectifies primarily the AC power supply inputted from AC 
power supply 10 on the rectification bridge 51, it carries out a 
pressure up in the pressure-up chopper circuit which consists of a 
reactor 52, the control transistor 53, diode 54, and a capacitor 55, and 
it supplies this to the converter circuit which consists of the control 
transistor 57, a transformer 56, and a secondary rectification smoothing 
circuit 58, generates the dc output of a predetermined electrical 
potential difference, and supplies this to the direct-current load 70. 
[0027] In addition, the control transistor 57 adjusts the direct current 
voltage outputted by the voltage adjustment signal given from the 
converter control circuit 90. This direct-current regulated-power-supply 
circuit 50 has the chopper control circuit 60 which sine-wave — ization- 
controls the pressure-up chopper circuit concerned for an input current 
wave form corresponding to an input voltage wave, and inputs the phase 
angle control signal of the phase control circuit 20 for halogen lamps 
into this chopper control circuit 60 through the phase angle control 
signal way 80 from the above-mentioned phase control control circuit 30. 
[0028] The phase angle control signal impressed through the phase angle 
control signal way 80 supplies the signal which makes the chopper 
control circuit 60 in the direct-current regulated-power-supply circuit 
50 suspend actuation of a pressure-up chopper circuit, while the current 
is flowing to the halogen lamp 40 with which power is supplied from the 
phase control circuit 20 for halogen lamps (refer to drawing 3 and 
drawing 4 ). It is stopped by the input current of the direct-current 
stabilization power circuit 50 when actuation of a chopper circuit is 
stopped according to the primary direct current voltage in the direct- 
current stabilization power circuit 50 being quite higher than root2 
twice of alternating voltage to input, as said drawing 1 explained. 
[0029] Therefore, the effect to which the sine wave corresponding to an 
input voltage wave will flow (refer to drawing 5 ), and the higher 
harmonic by the direct-current stabilization power circuit 50 gives the 
input current of the direct-current stabilization power circuit 50 to an 
AC-power-supply side when the current is not supplied to the above- 
mentioned halogen lamp 40 (at the time of the continuous action of a 
pressure-up chopper circuit) is reduced. Moreover, in the period (period 



from a zero cross to a phase control conduction angle) when a current is 
not supplied to this halogen lamp 40, the current corresponding to an 
input voltage wave will flow to the direct-current stabilization power 
circuit 50 during lighting of the halogen lamp in a copying machine. By 
this, as shown in drawing 4 , the current b to the direct-current 
stabilization power circuit 50 and a synthetic current with the current 
a which flows to a halogen lamp become a thing near a sine wave, and a 
higher-harmonic current is reduced sharply. 

[0030] Moreover, at the times other than which waiting manuscript 
exposure of a copying machine, i. e. , when the halogen lamp has gone out, 
as shown in drawing 5 , the input current of the direct-current 
stabilization power circuit 50 serves as a sine wave corresponding to 
the voltage waveform of AC power supply independently. Thus, also in 
which condition when [ at which the halogen lamp is on ] having put out 
the light at the time, it becomes possible for an input current wave 
form to turn into a wave extremely approximated to the sine wave or the 
sine wave, and to reduce generating of a higher harmonic, and to lose 
the effect on an AC-power-supply network (electric power system), and to 
prevent the own bad influence of a copying machine. 
[0031] the block diagram explaining the 2nd example of the harmonic 
restraint circuit of a device in which drawing 6 installed the phase 
control circuit and direct-current regulated-power-supply circuit by 
this invention side by side — it is — la — AC power supply and 2a — 
for an alternating current load and 5a, a direct-current regulated- 
power-supply circuit and 6a are [ a phase control circuit and 3a / a 
phase control control circuit and 4a / a direct-current load and 8a of a 
harmonic restraint supplemental circuit and 7a ] higher-harmonic 
inhibitory-control signalling channels. In this example, harmonic 
restraint supplemental circuit 6a and higher-harmonic inhibitory-control 
signalling channels are not the indispensable requirements for a 
configuration. Also in this Fig., the circuit which is not directly 
related to a harmonic generation is omitted. 

[0032] In this drawing, phase control circuit 2a supplies necessary 
power to alternating current load 4a by carrying out phase control of 
the alternating current from AC-power-supply la. This phase control 
controls the power supplied to alternating current load 4a by 
controlling the conduction angle of an ac input by the phase angle 
control signal from phase control control circuit 3a formed in phase 
control circuit 2a. 

[0033] On the other hand, after direct-current regulated-power-supply 
circuit 5a rectifies the alternating current from AC-power-supply la 



primarily and graduates it by the capacitor, it is carried out through a 
converter etc. and supplies power to direct-current load 7a. In this 
example, since the capacitor input mold rectifier circuit is adopted, 
although the input current to direct-current stabilization power circuit 
5a already remains as it is and is performed only by phase angle within 
the limits of the specification of AC-power-supply la, in harmonic 
restraint supplemental circuit 6a, adjustment of a flow phase angle is 
further performed by the signal from higher-harmonic inhibitory-control 
signalling channel 8a if needed. 

[0034] In direct-current regulated-power-supply circuit 5a of this 
example, a considerable big higher harmonic is generated by having 
connected the capacitor to the rectifier which rectifies AC power supply. 
However, since it is restricted to one time of the neighborhood where 
peak value serves as max that a current flows into a direct-current 
regulated power supply, in phase control circuit 2a, whether it is small 
in a higher harmonic shall contain the synthetic input current of AC 
power supply by the above-mentioned phase control control circuit 3a by 
avoiding this period and supplying power to alternating current load 4a. 
[0035] In this example circuit, the pressure-up chopper circuit which 
was required of the previous example, and a chopper control circuit 
become unnecessary, and since a harmonic restraint supplemental circuit, 
a higher-harmonic inhibitory-control signalling channel, etc. are what 
does not necessarily need to be arranged, a circuit is simplified. In 
the harmonic restraint circuit of this example, the harmonic content 
which gives throughout [ standby term / which does not supply power to 
an alternating current load ] to AC power supply rather than the case of 
a previous example increases. However, since only a direct-current 
regulated power supply generates a higher harmonic, the effect which it 
has on AC power supply is not so large. And at this time, since a device 
is throughout [ standby term ], it is in the condition of being hard to 
receive the bad influence by the higher harmonic. 

[0036] Drawing 7 is an outline circuit diagram for explaining the 1st 
example which applied the harmonic restraint circuit of the device which 
installed the 2nd phase control circuit and direct-current stabilization 
power circuit by the example of this invention to the copying machine, 
and, for the phase control circuit for halogen lamps, and 40a, the 
halogen lamp for exposure and 50a are [ 10a / AC power supply and 20a / 
direct-current loads, such as a microcomputer, and 90a of a direct- 
current stabilization power circuit and 70a ] converter control circuits. 
[0037] As shown in drawing 7 , phase control circuit 20a for halogen 
lamps has transistor 22a which switches the current which flows to 



rectification bridge 21a and a rectification bridge, and phase control 
control circuit 30a which gives a halogen lamp phase angle signal to 
transistor 22a. On the other hand, in direct-current regulated-power- 
supply circuit 50a, the AC power supply inputted from AC-power-supply 
10a is primarily rectified by rectification bridge 51a, the output of a 
rectification bridge is graduated in capacitor 59a, this direct current 
voltage is supplied to the converter circuit which consists of 
transformer 56a, control transistor 57a, and secondary rectification 
smoothing circuit 58a, it changes into the dc output of a predetermined 
electrical potential difference, and this is supplied to direct-current 
load 70a. 

[0038] Also in this Fig. , the circuit which is seldom related to 
generating of a higher harmonic, for example, the circuit which supplies 
power to a heat fixing assembly, is omitted in order to make an 
understanding easy. Drawing 8 is the block diagram showing the circuitry 
of phase control control circuit 30a in drawing 7 R> 7. A trigger is 
carried out by the zero cross signal, and, for the zero cross detector 
where 301 sends a zero cross signal in drawing 8 at the time of the zero 
cross of input voltage, and 302 and 303, output pulse width of face is 
TB and TA, respectively. A monostable multivibrator and 304 are set with 
the termination edge of the pulse of a monostable multivibrator 302, and 
the flip-flop reset by the zero cross signal and 305 are set by the zero 
cross signal. The flip-flop reset with the termination edge of the pulse 
of a monostable multivibrator 303 and 306 are the AND gates. 
[0039] Drawing 9 is drawing 7 , the electrical potential difference of 
each part in the circuit of drawing 8 , and a current wave form Fig. 
Hereafter, actuation of the circuit of drawing 7 and drawing 8 is 
explained with reference to the wave form chart of drawing 9 . It is 
only one time of the neighborhood where the peak value of AC power 
supply serves as max that a current flows into direct-current 
stabilization power circuit 50a from AC-power-supply 10a (a shows the 
voltage waveform in drawing 9 ), as b shows drawing 9 . Phase control 
control circuit 30a generates a phase angle signal, and gives it to this 
transistor so that transistor 22a may avoid and flow through this stage. 
That is, in phase control control circuit 30a, a flip-flop 305 is in a 
fixed time amount set condition, after the zero cross signal c is 
emitted, it sends the phase control signal (A) shown in d, and a flip- 
flop 304 has it in a fixed time amount set condition before the zero 
cross signal c is emitted, and it sends the phase control signal (B) 
shown in e. Therefore, from the AND gate 306, the phase control signal 
with which only a fixed period which sandwiches a zero crossing point 



becomes high-level is sent, and transistor 22a flows only through this 
period. 

[0040] The current which flows transistor 22a at this time turns into an 
input current to phase control circuit 20a for halogen lamps, and is 
supplied to halogen lamp 40a. The current wave form serves as zero in 
the neighborhood an input voltage wave serves as a peak, as shown in g. 
Although what added the input current of direct-current stabilization 
power circuit 50a shown in b to this current serves as a synthetic input 
current, that current wave form becomes a thing near a sine wave, as 
shown in h. 

[0041] In this example, the flow phase angle of transistor 22a can be 
adjusted to arbitration by changing the pulse width of the monostable 
multivibrators 302 and 303 in phase control control circuit 30a. That is, 
the power supplied to a load (halogen lamp 40a) can be changed by 
adjusting the pulse width of monostable multivibrators 302 and 303. In 
addition, there is no **** need for monostable multivibrators in 
performing flow phase angle control, and it can not necessarily 
substitute it for this by other suitable timer circuits. 
[0042] Drawing 10 is an outline circuit diagram for explaining the 2nd 
example which applied the harmonic restraint circuit of the device which 
installed the 2nd phase control circuit and direct-current stabilization 
power circuit by the example of this invention to the copying machine. 
The point which is different from the example of drawing 7 of this 
example is a point of having given the phase angle signal which connects 
control transistor 61a to the point of rectification bridge 51a 
outputting [ plus side ] at a serial, and phase control control circuit 
30a outputs to that gate through phase angle control signal way 80a and 
inverter 60a. Since the lap of the period when the input current 120 to 
a phase control circuit flows, and the period when the input current 150 
to a direct-current stabilization power circuit flows can be prevented 
certainly, when the overlap angle of both currents is large and the 
harmonic content of a synthetic current increases by this configuration, 
it can be effectively coped with by this example. 

[0043] Drawing 11 is an outline circuit diagram for explaining the 3rd 
example which applied the harmonic restraint circuit of the device which 
installed the 2nd phase control circuit and direct-current stabilization 
power circuit by the example of this invention to the copying machine. 
The point which is different from the example shown in drawing 10 of 
this example is a point that the ac side is performing phase control of 
the input current to the direct-current regulated-power-supply circuit 
which was being performed by being the direct-current side of 



rectification bridge 51a in the previous example by this example using 
rectification bridge 65a and control transistor 66a. Although turning on 
and off of control transistor 66a is controlled by the phase control 
signal which phase control control circuit 30a outputs, this phase 
control signal is adjusted so that the harmonic content of the synthetic 
input current 110 may serve as min, and the high-level period is made 
for a long time a little from the phase control signal inputted into 
transistor 22a. the "on" period of a current 120 when the "on" period of 
the current 150 which flows into direct-current stabilization power 
circuit 50a flows into phase control circuit 20a by this, and a suitable 
period — a pile — it is made like. 

[0044] In addition, it is better to correspond carrying out continuous 
action of the pressure-up chopper circuit, when a pressure-up chopper 
circuit is established in a direct-current regulated-power-supply 
circuit and the halogen lamp has gone out, as the 1st example described 
etc. , when reducing a higher harmonic wave over the time whole region 
although the copying machine explained the 2nd example of this invention. 
Then, as for the method of the 2nd example of this invention, it is 
optimal to have the lamp by which phase control is carried out and to 
adopt with lighting fitting by which remote control control is carried 
out. 

[0045] Although the above was related with the device by which the phase 
control circuit was installed in the direct-current stabilization power 
circuit side by side, when the phase control circuit is not installed, 
or when the load of a phase control circuit is small, a simpler circuit 
can realize a power circuit with little harmonic content. Drawing 13 is 
the circuit diagram showing the conventional power-source configuration 
of devices, such as a copying machine with which the AC-power-supply 
circuit which performs electric supply to an alternating current load, 
without performing phase control, and two or more direct-current 
stabilization power circuits were installed, or a printer. 
[0046] In drawing 13 , the AC-power-supply circuit which consists of 
control circuits 310 where 100 controls AC power supply and 200 controls 
turning on and off of ON/OFF controlling element 300 and this component, 
the heat fixing assembly whose 400 is a resistance load, and 500a, 500b 
and 500c are direct-current stabilization power circuits which have the 
respectively same configuration. The direct-current regulated-power- 
supply circuits 500a, 500b, and 500c have the rectification bridge 510, 
the AC/DC converter section which consists of capacitors 590 for smooth, 
the control transistor 570 and a transformer 560 and diode, a reactor, 
and DC to DC converter 700 that consists of smoothing circuits 580 



containing the capacitor for smooth, respectively. 800 is a dummy 
resistor. 

[0047] Thus, equipping two or more direct-current stabilization power 
circuits in the same device is based on the constraint on the layout for 
diversification of an option. The electrical potential difference of 
each part of the power circuit shown in drawing 13 and a current wave 
form are shown in drawing 14 . Since the heat fixing assembly which is a 
resistance load was a thing to depend on temperature and which carries 
out a zero crossing point LGT, as shown in b, a higher-harmonic-wave 
current was hardly generated, but since the input current to a direct- 
current stabilization power circuit with a capacitor input mold 
rectifier circuit was what flows only near the peak period of supply 
voltage as shown in c~e, as the synthetic input current wave form of AC 
power supply was shown in f, much harmonic content was contained. Even 
in such a case, as a higher harmonic turns to an alternating current 
input side when the power circuit which has a capacitor input mold 
rectifier circuit when a device multi-functionalizes like recently 
although remained in what has the comparatively slight effect which it 
has in an AC-power-supply circuit when a direct-current load is small, 
and a direct-current load becomes heavy by diversification of an option 
is used, and already explained (the 2nd page of specification), a 
serious failure to electric power system will be done. 
[0048] Then, it replaces with the AC/DC converter of a capacitor input 
mold, and the power circuit using the pressure-up chopper circuit as a 
converter may be adopted. The example of a circuit is shown in drawing 
15 . In this drawing, 500d, 500e, and 500f are direct-current 
stabilization power circuits constituted by the rectification bridge 510, 
the pressure-up chopper circuit 600, and DC to DC converter 700, 
respectively. The part about the AC-power-supply circuit section and its 
load is the same as the part of drawing 13 . 

[0049] The pressure-up chopper circuit 600 consists of a reactor 520, a 
control transistor 530, diode 540, and a capacitor 550, and DC-DC 
converter 700 consists of a control transistor 570, a transformer 560, 
and a smoothing circuit 580. In a pressure-up chopper circuit, when the 
control transistor 530 is ON, the current rectified on the rectification 
bridge 510 tends to flow into this transistor through a reactor 520. 
Next, if the control transistor 530 changes off, the energy accumulated 
into the reactor will be emitted through diode 540, and will charge a 
capacitor 550. Thereby, the direct current voltage of the electrical 
potential difference beyond the peak value of AC power supply can be 
obtained to the both ends of a capacitor. This direct current voltage 



can be adjusted by changing the ON duty ratio of the control transistor 
530. 

[0050] Since the impedance which looked at the direct-current side from 
the rectification bridge 510 hardly changes in the time of ON of a 
control transistor, and OFF, a direct-current stabilization power 
circuits [ 500d, 500e, and 500f ] input current becomes a thing near a 
sine wave, as shown by g, h, and i of drawing 16 . Consequently, the 
synthetic input current of AC power supply 100 becomes a thing near a 
sine wave, as shown in j. 

[0051] Thus, although a higher-harmonic problem is solved by using a 
pressure-up chopper circuit When two or more direct-current 
stabilization power circuits must be carried in a device Since 
components other than a capacitor, such as a reactor, a transistor, and 
diode, are needed as compared with the thing of a capacitor input mold, 
Each power circuit will become very expensive, and since the circuit for 
forming the control signal to each control transistor further is needed, 
the steep cost rise of a product will be caused. Moreover, since a 
components installation tooth space increases when components mark 
increased, it will move against the request to miniaturization of a 
device. 

[0052] In order to solve these troubles, this invention person proposes 
the power circuit shown in drawing 17 . In this drawing, 500 is a 
direct-current regulated-power-supply circuit, and 501a, 501b, and 501c 
are DC to DC converters, respectively. And the direct-current regulated- 
power-supply circuit 500 consists of a rectification bridge 510 and a 
pressure-up chopper circuit equipped with a reactor 520, the control 
transistor 530, diode 540, and capacitor 550a, and the DC to DC 
converter is constituted by capacitor 550b, the control transistor 570, 
the transformer 560, and the smoothing circuit 580. In this circuit, the 
circuit shown in drawing 15 is compared and a reactor, a transistor, and 
two diodes are reduced at a time. 

[0053] The electrical potential difference of each part of this power 
circuit and a current wave form are shown in drawing 1818 . Since it is 
the pressure-up chopper circuit which is connected to the direct-current 
side of the rectification bridge 510 also in this circuit, the input 
current wave form to the direct-current stabilization power circuit 500 
becomes a thing near a sine wave, as k shows drawing 18 . Consequently, 
as for the wave of the synthetic input current of AC power supply, 
drawing 18 becomes a thing near a sine wave, as is shown by p. 
[0054] That is, according to this proposal, components mark are reduced, 
a cost cut is aimed at, and while solving an installation tooth-space 



problem, generating of a higher harmonic can be suppressed nearly 
completely. Although the above-mentioned example explained the copying 
machine as an example, it cannot be overemphasized that it is a thing 
applicable to various kinds of electronic equipment which installed the 
phase control circuit and the direct-current stabilization power circuit, 
such as an electronic jar rice cooker which does not restrict this 
invention to this and was described above or a dimmer, other home 
electronics, or an industrial device, and an electrical machinery and 
apparatus. 
[0055] 

[Effect of the Invention] As explained above, according to this 
invention, the trouble of the above-mentioned conventional technique is 
canceled and the harmonic restraint circuit of the device which 
installed the phase control circuit which reduced the various failures 
to the electric power system by the higher-harmonic current with the 
very easy configuration, and the direct-current stabilization power 
circuit can be offered. 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram explaining the 1st example of the 
harmonic restraint circuit of the device which installed the phase 
control circuit and direct-current regulated-power-supply circuit by 
this invention. 

[Drawing 2] It is an outline circuit diagram explaining one example 
which applied the harmonic restraint circuit of the device which 
installed the 1st phase control circuit and direct-current stabilization 
power circuit by the example of this invention to the copying machine. 



[Drawing 3] It is the wave form chart showing the current which flows to 
the current which flows to the halogen lamp for exposure in the example 
of drawing 2 , its phase angle signal for control, and a direct-current 
stabilization power circuit. 

[Drawing 4] It is the wave form chart showing the input current under 
halogen lamp lighting for the exposure in the example of drawing 2 . 
[Drawing 5] It is the wave form chart showing the input current under 
halogen lamp putting out lights for the exposure in the example of 
drawing 2 . 

[Drawing 6] It is a block diagram explaining the 2nd example of the 
harmonic restraint circuit of the device which installed the phase 
control circuit and direct-current regulated-power-supply circuit by 
this invention. 

[Drawing 7] It is an outline circuit diagram explaining the 1st example 
which applied the harmonic restraint circuit of the device which 
installed the 2nd phase control circuit and direct-current stabilization 
power circuit by the example of this invention to the copying machine. 
[Drawing 8] It is the block diagram showing the concrete configuration 
of phase control control circuit 30a in the example shown in drawing 7 . 
[Drawing 9] They are drawing 7 , the electrical potential difference of 
each part in the example of drawing 8 , and the wave form chart of a 
current. 

[Drawing 10] It is an outline circuit diagram explaining the 2nd example 
which applied the harmonic restraint circuit of the device which 
installed the 2nd phase control circuit and direct-current stabilization 
power circuit by the example of this invention to the copying machine. 
[Drawing 11] It is an outline circuit diagram explaining the 3rd example 
which applied the harmonic restraint circuit of the device which 
installed the 2nd phase control circuit and direct-current stabilization 
power circuit by the example of this invention to the copying machine. 
[Drawing 12] It is a wave form chart explaining the wave of the halogen 
lamps for exposure and the input currents of a direct-current 
stabilization power circuit in the conventional example, and those 
synthetic currents. 

[Drawing 13] It is the outline circuit diagram showing the power circuit 
of the device which installed the AC-power-supply circuit and direct- 
current stabilization power circuit for explaining the background of 
this invention. 

[Drawing 14] They are the electrical potential difference of each part 
of the power circuit of drawing 13 , and the wave form chart of a 
current. 



[Drawing 15] It is the outline circuit diagram showing the power circuit 
of the device which installed the AC-power-supply circuit and direct- 
current stabilization power circuit for explaining the background of 
this invention. 

[Drawing 16] They are the electrical potential difference of each part 
of the power circuit of drawing 15 , and the wave form chart of a 
current. 

[Drawing 17] It is the outline circuit diagram showing the power circuit 
of the device which installed the AC-power-supply circuit and direct- 
current stabilization power circuit for explaining the background of 
this invention. 

[Drawing 18] They are the electrical potential difference of each part 
of the power circuit of drawing 17 , and the wave form chart of a 
current. 

[Description of Notations] 

1, la, 10, 10a .... 2 AC power supply, 2a .... Phase control circuit, 3, 
3a, 30, 30a .... 4 A phase control control circuit, 4a .... Alternating 
current load, 5, 5a, 50, 50a .... 6 A direct-current regulated-power- 
supply circuit, 60 .... Chopper control circuit, 6a ... . 7 A harmonic 
restraint supplemental circuit, 7a ... . 8 A direct-current load, 8a .... 
Higher-harmonic inhibitory-control signalling channel, 20 20a .... 40 
The phase control circuit for halogen lamps, 40a .... Halogen lamp, 
60a .... An inverter, 61a .... A control transistor, 65a .... 
Rectification bridge, 66a .... 70 A control transistor, 70a .... Direct- 
current loads, such as a microcomputer, 80 80a .... 90 A phase angle 
control signal way, 90a .... Converter control circuit, 100 [ . . . . A 
heat fixing assembly 500 / . . . . A direct-current regulated-power-supply 
circuit, 600 / . . . . Pressure-up chopper circuit ] .... AC power supply, 
200 .... An AC-power-supply circuit, 300 .... ON / off controlling 
element, 400 



[Translation done. ] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[0020] nmm%m®mmn^%*t&hx%iwi* 
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